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The  purpose  of  this  test  was  to  compare  the  transit  temperatures  in  the 
following  ears; 

Car  le    PFE  6U5I6.    Preco  fans  installed  under  floor-racks  in  the 

conventional  manner. 

Car  2«    PFE  k}S?.lc    Preco  fans  installed  at  the  top  "bulkhead  openings. 

Car  3o    PFE  U3397      Equipco  fans  installed  at  the  top  bulkhead  openings, 

They  were  all  UO"  end=bunker  cars  in  good  repair  with  J-l/Z®  insulation. 
Bunker  capacity  was  11,500  pounds  ice  in  Car  1„  and  10,000  pounds  in  Cars  2 
and  3.    Air  circulation  in  the  cars  equipped  with  Preco  fans  (Cars  1  and  2)  was 
accomplished  by  a  series  of  seven  blowers  on  a  single  shaft  extending  across  the 
car  near  each  bunker,  whereas  in  the  Equipco  car  the  circulating  air  was  con- 
cent rat od  largely  along  the  centerline  of  the  car  by  a  single  propellor  type  fan 
located  at  the  center  of  the  top  bulkhead  opening  in  each  end  of  the  car.  The 
fans  were  axle-driven  and  circulated  air  from  the  ice  bunker  over  the  top  of  the 
load  when  the  cars  were  in  motion  (reverse  of  natural  circulation).  Provisions 
were  also  made  to  attach  electric  motors  to  the  fans  for  precooling  the  cars  and 
loads  while  standing  at  the  packing  shedo 


The  cars  were  "billed"  similarly  as  follows 8 


Car  1.     875  lidded  lugs  juice  grapes  WXX  (6=?/l6"  lug)  4h.38#, 
total  3^u833  lbs.  Standard  Ref rigeration„  fans  on. 

Cars  2  &  3.    8?5  lidded  lugs  juice  grapes  (6~7/l6M  lug)  =  Freight 
Container  Bureau  container  #1025  -  ^»^3#,  total  38,876  lbs. 
Standard  Bef rigeration,  fans  ont 

Temperatures  were  read  with  distant  reading  electric  resistance  thermometers 
inserted  into  the  center  of  boxes  of  grapes  loaded  in  the  top,  middle,  and 
bottom  layers  of  the  load  near  the  centerline  of  the  car  at  the  bunker,  quarter- 
length    and  doorway  stacks.     The  temperature  of  the  grapes  near  the  wall  wa3 
also  taken  in  the  3rd  stack  of  boxes  from  the  bunker  to  determine  the  uniformity 
of  cooling  across  the  car. 


1/    The  results  of  a  cooperative  test  between  the  Pacific  Fruit  Express  Company 
and  the  Division  of  Fruit  and  Vegetable  Crops  and  Diseases,  Bureau  Plant 
Industry.  Soils,,  and  Agricultural  Engineering.,  U.S..  Department  of  Agriculture 


-  2  - 


The  loads  were  divided  type  with  center  gate®  and  with  th©  boxes  placed 
crosswise  on  bottoms  5  wide,  7  high,  in  25  stacks*     Stripping  was  by  the 
vertical  strip  (Hoak)  methodo 

Results 

The  transit  temperatures  obtained  in  the  three  cars  (Figs*  1„  2D  and 
3)  indicate  slightly  faster  cooling  of  middle  layers  of  the  load  en  route 
in  the  overhead  Preeo  fan  car  (Pigs.  2)  than  in  the  other  two  cars  (Pig.  1 
and  3V     Repeated  tests  would  be  needed  to  draw  a  valid  conclusion  in  this 
respect  » 

Car  3  did  not  cool  as  readily  as  Gar  2  along  the  side  wall  (Pig,  U) 
probably  because  the  air  blast  in  Car  3  ¥aa  concentrated  more  along  the  center^ 
line.     Side  wall  temperatures  were  not  obtainable  in  Gar  1  owing  to  the  fail= 
are  of  the  thermometer  at  this  position., 

The  top  quarterlength  position  centerline  cooled  at  the  same  rate  in 
cars  1  and  2  whereas  car  3  lagged  behind  somewhat  for  the  first  h  days  and 
then  caught  upD  overcoming  a  higher  initial  temperature  (Pig.  k) „ 

The  ice  supplied  each  car  en  route  is  shown  in  Table  1„     It  ranged  from 
23,800  pounds  in  Gar  3  to  26,700  pounds  in  Gar  2.     Car  1  with  initial  fruit 
temperature  averaging  55 used  a  ton  less  ice  than  Gar  2  with  initial 
temperature  somewhat  warmer  (59eK  3  starting  with  63s  fruit  cooled  the 

least  and  consequently  used  the  least  ie®« 

All  cars  arrived  in  satisfactory  condition  according  to  the  following 
excerpts  from  the  market  inspection  reports  ! 

"Alicante  Grapes,  full  packs,,  good  color,,  clean  and  bright,,  3  to  U 
percent  raisining,,  less  than  1  percent  decay,  no  packages  requiring 
recoopering  attentiono81 
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Table  1  °  Icing  Record 
Grape  Transportation  Test 
U..S.D.A.  Fresno  test  I9U9-2 
with  PFE 

Oct.  I9U9 

Station 

Date 

X  lino 

PFE 
Car  1 

Ice  Supplied 
PFE 
I+382I 
Gar  2 

PFE 

*+3397 
Car  3 

.   r7 

Fresno t  Calif, 

10/24 

.    .  .  .  . 

2P 

11,500 

10,000 

10,000 

do  c 

10/26 

10  A 

4,100 

4,000 

4„400 

Rosevllle 

10/27 

12  3OA 

600 

600 

800 

Sparks  j  Nov* 

10/27 

U?30P 

800 

1,500 

1,200 

Carl in 

10/28 

4a 

0 

0 

0 

Ogden  Utah 

10/28 

6p 

900 

2  800 

?  fiOO 

Laramie _  Wyoc 

10/29 

5SU5P 

ls200 

1  4oo 

1  000 

A  p  WWW 

No    Platte,  Neb. 

10/ ^0 

8SI5A 

0 

0 

0 

Co.  Bluffs,  la. 

10/ "50 

10P 

1,200 

i,  4oo 

1  100 

Oelwein,  111. 

10/ "51 

1,400 

1,  200 

R00 

Blue  Island 

11/1 

i,6oo 

2,200 

800 

Marion,  0. 

11/1 

7»30P 

800 

600 

900 

Hornell,  N,YC 

11/2 

12c^5P 

600 

1,000 

500 

Total 

24, 700 

26,700 

23,800 

Fig.  _1_  TRANSIT  TEMPERATURE  OF  GRAPES 

DELANO t   CALIF. ,  TO  NEW  YORK  CITY 

CAR  10.  1      P.F.Eo  6^516 
PRECO  FLOOR  FAN-      OCTOBER  :9^9 
STANDARD  REFRIGERATION. 


Fig.  2 


TRANSIT  TEMPERATURE  OF  GRAPES 
DELANO s   CALIF.,  TO  NEW  YORK  CITY 

CAR  NO .  2      PoFoEo  U"5821 
PRECO  OVERHEAD  FAN.      OCTOBER  1M9 
STANDARD  REFRIGERATION. 
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Fig„  _J_  TRANSIT  TEMPERATURE  OF  GRAPES 

DELANO ,  CALIF. „  TO  NEW  YORK  CITY 
CAR  NO o  3      P.FoEo  U3397 
EqUIPCO  OVERHEAD  FAN.        OCT.  19U9 


Fig.    k  COMPARISON  OF  TRANSIT  TEMPERATURE  OF  GRAPES 

IN  PRECO  OVERHEAD  FAN  OR  ( GAR  2)  AND 
EQUIP no  OVEPHEAD  VAW  CAR  (CAR  3)  AT  SIDE  WALL 
AND  CARS  2  AND  3  AND  CONVENTIONAL  PRECO  FAN  CAR 
(CNRI)  AT  CENTER  LINE  POSITIONS.  DELANO,  CALIF., 
TO  NEW  YORK  CITY,  OCT.  I9U9. 


